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PREFACE 



The Department of Environmental Conservation, under the leadership of 
Commissioner Henry L. Diamond, has made a commitment to participate 
fully in the environmental impact review process. By doing so, we can thorough- 
ly realize the opportunities provided for positive influence over decision-making 
that affects our human and natural resource environment. 

With the passage of the National Environmental Policy Act of 1969, the new 
function of environmental impact review was carried out by Department per- 
sonnel who were "nearest to the fire. M Planners, foresters, biologists and 
engineers in various units within the Department found themselves spending 
increasingly larger portions of their time on activities relating to this mandate. 

In the summer of 1971, a major step was taken toward reorganizing the 
Department to meet its new responsibilities. A field structure was implemented 
providing for nine integrated regional offices headed by an overall regional 
director and encompassing the major field functions of the Department including 
air and water pollution control, fish and wildlife management, lands and forest 
management and law enforcement. Moreover, a new unit, the Regional Regula- 
tion Unit was formed to assume field level responsibility in coordinating the 
myriad environmental analysis and related regulatory programs. A few months 
later, the Office of Environmental Analysis was organized to provide central 
office leadership and direction. 

The changes were made during a period of severe budgetary restrictions, 
and professional staff for the new programs were transferred from other program 
units. Each of the twenty professionals who now work full time implementing 
the New York State Department of Environmental Conservations environmental 
analysis program were previously specialists in a single discipline related to 
conservation activities. Each had selected his specialty before the current 
emphasis on environmental impact review began. 

These "specialists-turned-generalists" are now responsible for environmen- 
tal review and this is the group at which the training program, "A Systematic 
Approach to Environmental Impact Review, 11 was directed. It is comprised of 
specialists who happened to be in a certain place at the right time rather than 
generalists who deliberately selected a career in environmental analysis. 

From the Department's point of view, the purpose of the program was to orient 
our field and central staff toward a multi-disciplinary, generalist approach to 
environmental impact review. The program was designed to provide content 
input from many different environmentally related disciplines and to encourage 
participants to work toward an overall conceptual framework and methodology 
for on the job use. 
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Under the direction of Gordon Enk of The Institute staff and an outstanding 
core faculty, I believe a great deal was accomplished toward meeting this 
goal. 



Terence P. Curran, Director 
Office of Environmental Analysis 
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TOWARD A SYSTEMATIC APPROACH TO ENVIRONMENTAL IMPACT REVIEW 

an interpretive report of the resident program conducted by The 
Institute on Man and Science for The New York State Department 
of Environmental Conservation 



INTRODUCTION 



Seven years ago a small liberal arts college opened its doors for the first 
time. The students were not only enthused by the novelty ex their situation, but 
also they were fascinated by one of the mandatory course offerings: ecology. 

Few had heard the word before; fewer knew its meaning. In less than a decade 
this unique addition to curricula has become a household word, and environment- 
al issues have become a part of American social life. The questions of mankind's 
role in relation to his habitat is one that is concurrent with civilization. During 
the past decade, however, the notion that man must coexist with his environment 
has gained wide public acceptance. 

F»ublic servants are now mandated by law and by the force of public opinion 
to act as vigilant protectors of the environment. The quality of life is being 
measured for the first time, perhaps, in broader terms than economic sufficiency. 
Environmental quality is becoming part of our concept of human welfare, and 
government, charged with promoting this welfare, must now actively engage in 
programs to both reverse current environmental degradation and ensure a qual- 
ity environment for future generations. Since the enactment of the National 
Environmental Policy Act of 1969, many states have recognized the need for 
developing their own environmental protection programs. For New York State, 
the question of government's role as trustee of the environment has been given 
serious and intense scrutiny. On Earth Day, 1970, Governor Nelson A. Rocke- 
feller signed legislation forming The Department of Environmental Conservation 
(DEC) and charged it with formulating guidelines, strategies, and goals to ensure 
the protection of the environment. But DEC realized that although the need for 
such an agency was evident, precedents for its implementation were difficult to 
find. The DEC, recognizing the need to develop methods and procedures for 
environmental review and analysis, consulted The Institute on Man and Science, 
Rensselaerville, N. Y. As a result, a four day program, (May 22-25, 1972) 
offering an orientation toward a systematic approach to environmental impact 
review was prepared for DEC personnel by The Institute. 

The program's specific goals were to assist the staff of DEC to develop a 
systematic framework for a consistent set of mechanisms for improved analysis. 





review, and citizen participation where actions having a significant effect on the 
environment are concerned. Its intent was to provide the participants with an 
overview of facts and concepts, operational skills for the implementation of this 
knowledge, and increased sensitivity to problems of communication within their 
organization that reduce effectiveness. 

The Institute used a core faculty concept which provided authors tative back- 
ground information on environmental analy iis and review. The core faculty 
included experts in the fields of systems analysis, ecosystems studies, environ- 
mental impact statement content and criteria for evaluation, economics, sociol- 
ogy, environmental law, and citizen participation planning procedures. In 
addition, personnel from ffederal and State agencies participated and addressed 
themselves to problems of the effectiveness of the National Environmental Policy 
Act (NEPA), present and future goals of DEC, and the legal problems involved 
in successful environmental review. 

Using a task team process for group interaction, operational skills were en- 
couraged and developed. The participants were introduced to an Information 
Matrix for the assessment of environmental impact that has been designed by 
the U. S. Geological Survey. This matrix was used by the teams to review a 
sample Environmental Impact Statement (EIS). An Involvement Matrix for en- 
vironmental assessment, which focused attention on the processes for establish- 
ing the necessary systematic interdisciplinary framework, was presented to the 
assembly and used by the task teams. Specifically, the teams were asked to 
deal with a "real world” situation in which their roles as environmental impact 
analysts and reviewers would be measured and questioned. The Office of 
Environmental Analysis (OEA) of the DEC and The Institute constructed a hypo- 
thetical planning project which the teams reviewed. This Involvement Matrix, 
however, has two components, one for analysis and one for education and action. 
The teams functioned admirably as analysts but their role as change agents was 
not fully realized during this process. 

Environmental analysts and reviewers as agents for change, responsible and 
responsive to the public, was an integral concept. Through the communications 
process established at Tile Institute, the participants realized a group identity 
and became cognizant of their own psycho -sociological feelings of inadequacy 
as agents for so cial change. This sensitivity was a by-product of the communica- 
tions process and perhaps this fact in itself is an encouraging advance to social 
activism. A conscious effort to improve communi cations characterized the 
atmosphere at The Institute. At the opening session. The Institute's Director 
of Research, Gordon A. Enk, informed the assembly that developing a communi- 
cations process was as important to the success of the program as was the ex- 
change of information and substantive knowledge. In fact, the two were insepar- 
able. 



1 

Luna B. Leopold, et al , A Procedure for Evaluating Environment al 
Impact (U. S. Geological Survey Circular 645), (Washington, 1971). 
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The use of a behavioral scientist and material for Educational Systems and 
Designs, Westport, Connecticut, formalized this goal. Evening sessions were 
devoted to analysis of communication problems within DEC. A healthy expression 
of diverse opinions helped to highlight some aspects of departmental policy in 
need of clarification. Understanding different points of view toward matters of 
policy was an important contribution to an improved climate for communication. 
Analysis of management techniques within DEC was modelled during the discussions. 
Robert Dvorin, of Educational Systems and Designs (ESD), introduced the parti- 
cipants to a Communications ModeP and worked with the task teams in establishing 
DEC'S organizational profile. The participants agreed that communications within 
the Department should be primarily developmental, and using the task team approach, 
created a force field analysis of the level of developmental communication within 
DEC. 

The enthusiasm generated by involving the participants in a task team process 
was evident. At informal conversations and various group activities, it was 
apparent that the idea of simply being at The Institute, being able to talk inform- 
ally with recognized experts on environmental analysis and review, and being able 
to work with other DEC personnel in group problem-solving efforts was more than 
enough justification for the time and energy invested. In the informal conversations, 
individual and unit communications were discussed and, most importantly, the 
concept of the change agent received consideration. All knew that in addition to 
analysis and review, they must actively engage in educating the public and seeking 
citizen participation in the decision-making process. Their role as communicators 
between citizens and policy-makers was frequently stressed. 

Participants left The Institute with a sense of having gained much in terms of 
factual information and ideas for improved operations, but more in terms of inter- 
action, teamwork, and group commitment to goals. The pages that follow contain 
a summary of the content input including interpretive statements of the core 
faculty speeches, a selected bibliography, and appendices. 

- M.S. B. 



2 

Copyright 1971, Educational Systems and Designs, Inc. , 21 Charles 
Street, Westport, Connecticut. (A copy of this model appears in Appendix A). 
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SUMMARY 



National Policy for Environmental Impact Review : 

Although the enactment of the National Environmental Policy Act of January 
1, 1970, mandated Federal consideration of environmental impactin the decision- 
making process, it was suggested by many of the participants and core faculty 
members that NEPA functions primarily as a planning rather than a regulatory 
tool. Since its regulatory functions are defined by current Federal law, its 
chief influence to the decision-making process is seen through its Section 102. 
Specifically, Section 102 states that all Federal agencies must "utilize a system- 
atic interdisciplinary approach" in their planning. This approach must include 
the identification and development of methods and procedures to ensure that 
environmental considerations are assessed to their fullest significance. Most 
significantly, planning must include the preparation of an Environmental Impact 
Statement (EIS). Subsection (2) (C) states that "every recommendation or report 
on proposals for legislation and other major F ederal actions significantly affect- 
ing the environment" must include p ''detailed statement by the responsible 
officials." The Council on Environmental Quality (CEQ) has given guidelines 
(April 23, 1971) on this subsection and the "detailed statement" has been inter- 
preted to include: 

i) a description of the proposed action 

ii) its environmental impact 

iii) any adverse environmental effects which cannot be 
avoided should the proposal be implemented 

iv) alternatives 

v) the relationship between local short-term use and 

maintenance and enhancement of long-term productivity 

vi) any irreversible or irretrievable commitments of 

resources which would be involved if the proposal was 
implemented 

vii) when appropriate, a discussion of problems and objectives 
raised by the Federal, State and local agencies and by 
private organizations and individuals in the review process 

The process for preparing this EIS is also explained in the CEQ guidelines. 

In the drafting process, the Federal agency is required to circulate copies of 
its proposed environmental statement to CEQ, EPA, regional offices of EFA, 

State agencies which would be affected by the proposed action and private organ- 
izations and individuals. This process is meant to provide Federal agencies 
with relevant commentary and review of their proposed action. The agency, in 
its review process for the draft EIS, conducts public hearings and the recommen- 
dations of its hearing board are takc-n into consideration in the formulation of its 
final text. According to CEQ guidelines, agencies cannot take administrative 
action until ninety (90) days after a draft EIS has been circulated for comment 
and until thirty (30) days after the final text has been circulated. The final text 
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of the EIS is, however, subject to review. At this stage, judicial intervention 
and interpretation provide a system of checks and balances to the agency hear. 

ing process. Some valuable clarifications for agency procedure have been the 
result. 



Although subsection (2) (C) is the only tangible requirement placed on agencies 
the law has been interpreted to mean that agencies must study all alternatives to the 
proposed action. This was the major result of the recent Calvert Cliffs Coordinat. 
lng Committee vs. AEC court decision. The courts have interpreted alternatives to 
mean all aternative courses of action that can be adopted even those that do not 
fall within the agency's jurisdiction. The Calvert Cliffs decision was a monumental 
victory for environmentalists in that it also stated that the law applies retroactively. 
It criticized the AEC for failing to consider its previous actions on the proposal. 
This "grandfather clause", or retroactive application, and the court's insistence 
that public opinion be part of the decision-making process have added to NEPA's 
power. The court decision also provided a useful clarification of the law when it 
declared that environmental impact statements must not simply "accompany" an 

application through the hearing process but must be fully evaluated by the hearing 
board. e 



These aspects of Federal law - its declaration that an impact statement be pre- 
pared, that the preparation involve a systematic interdisciplinary approach, that 
all alternatives be considered, that the public be fully involved, and that the 
environmental impact statement carries its full weight into the hearing process - 
form a major basis for state environmental review. There are, however, some 
areas in which Federal guidelines and judicial interpretation are insufficiently 
explained. It was pointed out during the introductory session that the language 
of NEPA is vague and open to varying interpretations. 

During the four days of the program there was much discussion of the term 
"significantly affecting the environment. " It was felt that some agencies were 
filing statements indiscriminately and also, it was suggested that some agencies, 
in an attempt to circumvent environmental review, would file numerous state- 
ments for various phases of a proposed project and thus obscure its overall impact 
from the environmental reviewer. The "cascading effect" and "threshold levels", 
the cumulative and synergistic effects, of several minor actions impacted on 
one area is an important consideration that must be read into the wording 
"significantly affecting the environment. 11 

There was general agreement on another major difficulty in interpretation. 

The (D) subsection of Section 102 of NEPA which declares that all appropriate 
alternatives to the proposed action be considered was regarded as a prime duty 
of the EIS reviewer. It was felt that in evaluating an EIS special attention should 
be given to this and that the reviewer could perform a vital role as educator and 
consultant here. He could also, by commenting on the preparation of alternative 
considerations, comment on the quality of environmental analysis and on the 
feasibility of the project as a whole. 
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The call for a "systematic interdisciplinary approach" in which all alternatives 
receive full consideration can be seen as an attempt to help both the planning agency 
and the public. There is no doubt that Federal agencies are legally mandated to 
conduct a thorough environmental analysis of their projects. The question was 
raised, however, if an "adequate" analysis is also a "truthful" analysis. Pro- 
fessional ethics strikes at the heart of the matter and this is a primary focus of 
the advocacy proceeding now in the courts. The preparation of an EIS forces 
the agency to engage in self-criticism and although the statement is reviewed, 
the intent of NEPA is to urge agencies to make an objective decision that will be 
environmentally sound. It was pointed out that this is both the dilemma of and 
the reason for the review of environmental analysis. The preparer of an EIS 
necessarily has a vested interest in his project; the EIS reviewer must have a 
vested interest in the environment but he, too, is compelled to regard the project 
from many prespectives if he is to function as an advocate for public welfare. 

During informal and formal discussions, the role of the EIS reviewer was 
developed at length. The participants found some difficulty in interpreting the 
Council on Environmental Quality guidelines. For example, CEQ seems to recog- 
nize that reviewers are not often consulted early enough in the draft state of EIS 
preparation. When time and money have been invested, agencies can be unre- 
sponsive to suggestions for change. This is one area, it was agreed, where CEQ 
guidelines could be more specific. Another problem, and one that seemed at 
times to be a fundamental roadblock, concerned the role of the EIS reviewer. 

The actual extent of his power was questioned and this concerned the distinction 
between the statement and the project to which it refers. The reviewer must 
determine if the statement has been properly or improperly prepare.''. Environ- 
mental analysis could be adequate but the conclusions could be misleading or 
untruthful. If this is the case, the reviewer must consider an appropriate course 
of action. It was agreed that the establishment of uniform standards and criteria 
would assist the reviewer in making his final decisions on the acceptability or 
unacceptability of an EIS. 

The Status of Environmental Impact Review in New York State: 

One of the fundamental questions considered during the program was the role 
of the environmental reviewer. Terence Curran, Director of the Office of 
Environmental Analysis (OEA), the unit within DEC that is responsible for 
environmental review and coordination, described the functions of his office. 

The OEA is divided into two major Sections - Operations and Environmental 
Review. The Operations Section serves as a clearinghouse for all major depart- 
mental permits and approvals. This section also processes environmental 
review documents and assists and directs detailed project review which is carried 
out by the nine regional offices of the Department. The Environmental Review 
Section prepares guidelines and procedures to facilitate the interdisciplinary 
review process, reviews certain controversial projects, and prepares formal 
and informal agreements with other State departments and Federal agencies. 

Either section may, for specific projects, prepare a departmental position for 
meetings or public hearings. 
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The OEA reviews a wide varity of project types including: highways, bridges, 
airports, pollution control plants, water supply and water management facilities, 
power plants, large real estate subdivisions, and projects affecting streams and 
lakes. Basically the Office is concerned with all "major projects significantly 
affecting the environment." Although, at present, there are gaps in OEA's review 
authority, it is expected that all major public projects and a sizable portion of 
private actions will be reviewable within the near future. Currently, authority 
for review is contained in diverse statutes, administrative orders and cooperative 
agreements including NEPA; Articles ,VII and VIII of the NYS Public Service Law; 

U. S. Office of Management and Budget Circulars A-85 and A-95; NYS Budget 
Request Manual Item 73; DEC permits and approvals; environmental hearings; 
Federal Water Quality Act of 1970; Federal Refuse Act of 1899; and NYS Office 
of General Services directives. 

Mr. Curran stated in his address before the assembly that OEA has an import- 
ant educative function. Because of the vast number of proposed projects it receives 
for review, OEA cannot provide in-depth environmental analysis in all cases. 

To overcome this problem, the Office should attempt to promote an environmental 
awareness within developmental agencies and the general public. In this way, 
environmental effects will be considered by the developer and the majority of 
projects can be reviewed routinely. Detailed review can then be limited to only 
those projects which are controversial or have important environmental consequences. 

Mr. Curran also pointed out the need for a broader environmental perspective 
within the Office of Environmental Analysis and the Regulation Units in the field. 

He expressed a belief that more consideration should be given to the social aspects 
of environmental review. He pointed out that most of his staff have strong techni- 
cal backgrounds and were providing excellent review of the physical environmental 
consequences of the projects that they were examining. However, he felt more 
emphasis was needed on the human environment and that one of the objectives 
of this training program was to orient the trainees toward broad "total environment- 
al" approach to review and analysis. It was concluded that although OEA is a 
viable technical review unit, it needs to pay more attention to developing social 
awareness in order to function at maximum effectiveness. 

The question of methodology was of vital concern to the participants and The 
Institute. DEC'S First Deputy Commissioner Ronald W. Federsen pointed out 
that the Department needs standards and criteria to better equip itself in its 
role as consultant and adviser to project sponsors. Long before irreversible 
commitments are made, DEC should be able to tell the sponsor exactly what it 
expects from him in terms of environmental quality. If project developers know 
that DEC will always be looking over their shoulders then personal and corporate 
decisions will be forced to move out of the backroom and into public view. DEC 
should help both the public and project developer by setting standards and criteria 
for responsible environmental action. 

During the opening remarks to the assembly, the legal aspects of environmental 
impact review were also stressed. Mr. Frank Wallace, General Counsel of DEC, 
provided the assembly with an overview of the legal framework under which 

S3 
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environmental review is authorized. He noted that there are cases in which the 
Department will need additional legal authority to require Environmental Statements 
of project sponsors and developers. He felt that the Department has established 
a fine record of enforcement where definitive standards and criteria have been 
developed. And he urged the continuance of formulation of standards for environ- 
mental quality and for environmental impact. 

Wallace explained that the judicial process which is slow and costly has been 
successfully supplanted in DEC litigation by the administrative, qua si -judicial 
hearing process. He stressed the need for a professional core of witnesses within 
the Department who could be called on to testify as to their opinion. In doing so, 
the Department would gain the capability of conducting its own case. This would 
aid the Commissioner, who is responsible for making final decisions on environ- 
mental cases when he reviews the initial decision of the hearing officer. 

A Synopsis of the Communications Process: 

The legal ramifications of DEC'S duties and responsibilities, the call for 
uniform standards and criteria, the need to assume an educative role are all 
important clarifications of the powers and limitations of the environmental impact 
reviewer. A thorough understanding of his function does not ensure, however, 
that the reviewer will be able to operate effectively. During the communications 
sessions, the underlying factors that will influence DEC'S effectiveness were 
revealed and analyzed. The Institute hoped that by working with Robert Dvorin, 
the participants would develop strategies for solving their communication prob- 
lems. The first step in the problem-solving process was the presentation of ESD' s 
Communications Model. Because of their backgrounds, the participants easily 
adapted to the idea of ordering their thoughts in terms of a conceptual model. 

As Dvorin explained, communication is a process of influence. It can be defined 
as "behavior that results in an exchange of meaning. For a manager this means 
that effective communication will result in positive and appropriate action. 

Seen in terms of systems analysis, the Communications Model works to 

1) establish a frame of reference (communication within any organization) 

2) gather feedback data and 3) analyze the implications of the data. The communi- 
cations framework is designed to build effective feedback loops so that organiza- 
tions will have an effective way of monitoring what is happening. The goal of 

The Institute's communications sessions was to develop, through a group process, 
recommendations for improving the communications and organizational climate 
within DEC. 

The first evening of the program the Communications Model (see Appendix A) 

3 

Management Models: The Communication Process (Westport, 

Connecticut: Educational Systems and Designs, Inc., 1967), p. 1. 
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was introduced and explained. Basically, the model diagrams four methods of 
communication: controlling, developmental, relinquishing, and defensive. Each 
of these quadrants is divided into two ways in which persons generally handle this 
kind of communication. Controlling behavior indicates that the manager wishes 
to exert his influence and he generally does this by persuasion and enforcement. 
Relinquishing behavior implies that the manager wishes to give up some of his 
influence in the situation. He accomodates and complies to meet this end. 
Defensive behavior suggests a desire to withdraw entirely from a situation and 
the two methods employed are either emotional rage (fight) or flight. Finally, 
developmental behavior seeks, by informing and exploring, to involve others in 
a knowledge-sharing process. 

Dvorin explained the appropriate uses of each type of behavior, but pointed 
out that generally, the developmental approach is the most favored by managers 
and employees alike. He cited studies of over 3,000 managers, professionals, 
and supervisory personnel from diverse areas of employment which showed that 
in almost every instance, a high degree of preference was shown for the develop- 
mental approach. This data was charted and compared to the results of the DEC 
organizational profile. 

The Profile on Approaches to Communications contained twelve questions 
giving hypothetical examples of situations in which the kind of communication 
used affects the group performance. For example, one question read, "When 
a problem arises in my group which may result in waste, inefficiency, or other 
difficulties, people in the group generally:" The four possible answers repre- 
sented the four approaches to communication. The participants were asked to 
rank in order of importance from 1 to 4 first, the usual (actual) communication 
approach taken in DEC and second, the ways in which they desired to see it occur. 

When the results were tabulated, it was shown that the participants expressed 
a clear preference for a developmental approach. Predictably, the defensive 
approach was least favored and controlling and relinquishing behaviors received 
similar intermediate scores. When the results were compared to ESD* s national 
findings, it was shown that DEC rated well within the norms. It was also shown 
that the gap between the actual and desired approaches was almost the same as 
the national average. This result was of interest to Dvorin and the group because 
DEC is a department in transition and a larger gap between real and ideal was 
expected. He suggested that the consistency in scores might relate to the fact 
that professional roles had remained stable despite reorganization and that the 
group was dedicated to its service and thus making an effort toward effective 
communications. 



4 

Profile on Approaches to Communications (Westport, Connecticut: 
Educational Systems and Designs, Inc. , 1970). 




25 



- 10 - 



A lengthy, probing communications session occur ed on the following evening. 
Participants raised questions as to the fundamental assumptions shared by 
the group. Although this was an excellent opportunity for airing opinions, it 
demonstrated the need to analyze communication problems with DEC and work 
collectively toward a solution. The following morning such an effort was made. 
The five task teams reconvened and discussed developmental communication 
within DEC. The force field analysis'* served as their model. The process of 
using the force field analysis was just as important as the recommendations it 
produced. It gave the participants an opportunity to articulate their concerns 
and to understand how fellow workers viewed communication within their own 
units. This exercise provided the participants with a structured way of both 
analyzing their own thoughts and working toward a group approach to problem- 
solving. The group interaction process, which is the evidence of effective 
communication, was, perhaps, a key learning experience of the program. 

Specific recommendations made by the task teams were reached by charting the 
forces influencing effective communications which bring about desired results 
within their organization. Teams listed all those factors which motivate group 
effectiveness and all those that inhibit it. The force field graph presented below 
divides these factors with a center line, a point at which optimum effectiveness 
will occur. The participants then decide how to move the helping forces toward 
the line and how to diminish resistance of the hindering forces. 



FORCES TO EFFECTIVE COMMUNICATION 



(+) Helping 


Hindering (-) 


♦ 


4r 



By structuring impressions into positive action proposals, this operational frame- 
work offers a constructive, systematic approach to problem-solving. The partici- 
pants found this a helpful method and managed to incorporate into their recommenda- 
tions some of the information presented by core faculty and other speakers. 

The specific results of this exercise appear in Appendix B. They indicate a 
determination by the participants to evolve a systematic approach to both solving 
communication problems within DEC and establishing a framework for environ- 
mental analysis and review. 




5 

Lewin, K. A. A Dynamic Theory of Personality. (Translated by K. E. 
Lener and D. K. Adams). New York: McGraw-Hill, 1935 and Principles of 
Topological Psychology. (Translated by F. Heider and Grace Heider). New 
York: McGraw-Hill, 1936. 
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The core faculty gave the participants suggestions for the analysis of environ- 
mental data, for planning approaches that include citizen participation, for econ- 
omic appraisal of environmental cost and benefits, for sociological analysis of 
land use change, and for ways of implementing the systematic interdisciplinary 
approach contained in NEPA. The following interpretive summaries of the core 
faculty speeches illustrate the scope of the information that was made available 
to the participants. 
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THE ENVIRONMENTAL IMPACT OF THE DEC AS 

SEEN THROUGH SYSTEMS ANALYSIS George Berg 



Systems analysis is a grammar of problem-solving. The distinction between 
the system and the model of the system is the first step in the process. The 
system is that part of the real world which is of interest to the problem solver 
and, to illustrate, we shall look at the problem of water quality in the Rochester 
Harbor, which includes the mouth of the Genesee River and the Rochester Harbor 
of Lake Ontario. 

The system is defined in three distinct ways: 1) by its boundries in time and 
space: in our case we shall look not just at the river mouth, but also at the 
human community in so far as it influences the river; 2) by its variables - the 
properties we either can control or wish to control; and 3) by its parameters - 
the properties we cannot change but should know about. Where does the interest- 
ing system end and the indifferent world begin? Where do the natural parameters 
end and our responsibilities for variables begin? Just by facing these questions 
we sharpen our ability to solve a problem. 

The model is a conceptual device for predicting what will happen in the real 
world. The most useful models are taken ready-made from engineering and 
statistics, but the user still has to make three important decisions: (a) which 
model to use; (b) how to translate the event in the real world into numbers in 
the model (rules of correspondence); and (c) when to drop this model and switch 
to another one (boundary conditions). In terms of systems analysis, we have a 
wealth of models to choose from but only one real world to act in. 

1. The first model is a simple control loop (Fig. 1). The two parts of the model 
are the regulated system and a regulator. Energy and matter (hollow arrows) 
are flowing through the regulated system, which represents here the Genesee 
River in Rochester near Lake Ontario, together with the sev/er systems and 
sewage treatment plants that empty into that part of the river. Information about 
the state of the system flows into the regulator (this is the control input). The 
regulator sends orders back (this is the control output). Only messages (informa- 
tion) are carried by the control loop (solid arrows) in this kind of a model, while 
both the hardware and the energy used to collect data and to carry out the orders 
are lumped with the regulated system. The regulated variable in our example 

is the fecal pollution of the water; information about coliform count is the input. 
This is a model of a flow with simple feedback control. 

2. Let us make a more detailed model of the regulator (Fig. 2). On the input 
side, we draw an information-processing unit (assessment unit). This unit 
monitors the regulated system; it also has a set of standards (its own informa- 
tion store) that say what messages should be coming in. The assessment compares 
with information about the way things are with the information about what should 
be; as a result, a demand for corrective action is produced. This goes to the 
output side of the regulator. There, a decision-maker unit takes the demand for 
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action, and draws on its own powers (laws, administrative authority, budgets) 
to choose a course of action. The action is an order to the regulated system, 
which resets, according to orders, the equipment that controls the inflow. 

In the case of the Genesee River (Fig. 3) the assessment used the standards 
of sanitary engineering. The water was found to be heavily polluted with untreat- 
ed sewage, showing that the city and neighboring towns were not processing sewage 
as the standards required. The demand for action, however, got nowhere. The 
decision-makers at the County Health Department were given powers of action 
on public health but no direct power over water quality. They were not receiving 
a demand for action on public health - no one was reported ill with disease traced 
to dirty water. 

Using system analysis helped. I found the roots of this problem. The health 
officer was not a villain; he had the wrong powers. The manager of the sewage 
treatment plant was not incompetent; he had no budget for expansion or repairs. 
The control system set up by law was defective. The decision-maker was given 
one professional task - the prevention of epidemic disease, but the regulation that 
was needed had little to do with this. This is an excellent illustration of the need 
for interdisciplinary control of environmental problems. 

An interim solution was established in 1965. A working control system was 
temporarily put together which produced the Pure Waters program of Monroe 
County. In terms of Figure 2, the assessment of water pollution was made by 
the Rochester Committee for Scientific Information, and the demand for action 
was transmitted directly to the voting public by the Committee and by the Con- 
servation Council. The public, then, acted as the main decision-maker, drawing 
economic power from Governor Rockefeller's new Pure Waters bond issue. A 
County Pure Waters Agency was set up with a half -billion dollar budget; the 
most polluted beaches were closed to bathing. This approach illustrates a rule: 
the most professionally elegant and administratively well defined control system 
is useless if one of its internal links is jammed or missing. A hastily assembled, 
poorly defined control system is fine - while it works. 

A new control loop has now been assembled (Fig. 4). The Department of 
Environmental Conservation is its main component, though it works largely 
through the County's Pure Waters Agency and Health Department. The regulator 
has adequate standards, powers and connections. It is accomplishing much good 
in Monroe County. Yet, the river system we are discussing is not regulated at 
all. Fecal pollution comes into the Genesee just as it did before. We can analyse 
this failure by modeling the flow of information in more detail. 

3. When living organisms gather information they do not function as passive 
receivers. They search information out and adapt their search to their need. 
Organizations also function adaptively. Models of adaptive information-process- 
ing can be drawn from theories of learning and from doctrines of military intel- 
ligence. There would be a separate model for each part of the control loop. We 
will look at the adaptive control of monitoring (Fig. 5). The Department has an 
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Long-deloyed effects of the report 



Figure 5. An adoptive monitoring system 
with inadequate feedback. 
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organization for monitoring the Genesee River. Information about the state of 
the river is printed out automatically ("real time") and stored in Albany. As 
in the previous model, this information is used to prepare demands for action, 
aimed at the decision-makers. In this model, however, we also show what is 
done to manage and improve the monitoring process. The Department evaluates 
what was accomplished, draws on its own standards and resources, and decides 
what information can be and should be obtained next time. When the whole adap- 
tive process works well, the monitoring system gives the decision-makers just 
the information they need; has the information ready ahead of trouble, and does 
all this with no waste of effort. 

Some monitoring systems of the DEC seem to work well: the Environmental 
Radiation Survey of the Bureau of Radiological Health Services is an example. 

By contrast, the surveillance of water quality is working badly. For example, 

(a) the volume of data for 1965-1967 was not distributed until 1970; (b) the untreat- 
ed sewage poured daily into the Genesee in violation of the law is still being re- 
corded as a legally permissible "storm overflow"; (c) decisions on building an 
intercept or system are currently stalled. What can be done to help the system 
improve its own performance? 

4. One remedy available at next to no cost is to add an outside review that will 
help the monitoring agency to monitor itself. (Fig. 6). In the case of the 
Environmental Radiation Survey (a) the records of measurements are copied 
and distributed every few months to an open list of subscribers; (b) every quarter, 
a brief report summarizes the results, and provides a timely and authorative 
basis for official action; (c) every few years, the program is covered by a paper 
in a scientific journal. 

DEC gains public trust and expert advice in this way. Also, the procedure 
helps to keep the monitoring program lean and fit. 

The decision-maker served by the monitoring program must be a professional 
politician, representing the public's desires and interests. The head of the 
monitoring program must, by the same token, be a professional scientist as well 
as an expert communicator. In systems -theoretical terms, he provides three 
skilled services for the decision-maker: (1) a ballast of technical knowledge; 

(2) a filter to take out misinformation and other noise; and (3) a decoding inter- 
face between the technical language of data and the compact language of action. 

It is only too easy to let these skills decay. When this happens, the head of 
the monitoring program either goes unheard or becomes an echo to his chief. 

As a result, the whole regulating system malfunctions. Sometimes it becomes 
"jittery", and over-reacts to trivial inputs. An example of "jitters" was seen 
in the selection of a series of sites for solid waste disposal in Monroe County 
by the Environme’ital Facilities Corporation. At other times, it fails to use 
available information and becomes misdirected. 

The DEC can be modeled as a complicated control system that adjusts con- 
tinuously to its tasks. It adapts best when the information it collects is promptly 
presented to the academic and civic communities. 
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FIGURE 7. Division of labor in rogolating an acosystra. 
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5. But it is only one of many regulators of the Genesee River. The river is 
influenced by the human community on its shores and by the organisms that live 
in it. A simple model represents the whole system in two parts: the natural 
ecological system, and the technology that interacts with it (Fig. 7). We need 
such a model if we want to ask how to choose the standards that will be enforced 
by the DEC. 

The closer an ecological system comes to a climax condition, the more 
regulating it can do on its own. The more we disturb it, the more we must 
depend on expensive technology for regulation. Environmental conservation 
calls for standards that are high enough to allow natural ecosystems to regulate 
themselves. 

The regulating performance of the DEC depends in a critical way on under- 
standing the system and on the flow of information about the state of the environ- 
ment to the Department's decision-makers, the academic community, and the 
interested public. 
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ECOSYSTEMS STUDIES 



Robert S. Dorney 



Either Land Capability Mapping or Biogeographical- Ecosystem Mapping can 
provide the state and counties with low-cost, simple, highly effective planning 
tools. For example, a 3-step agricultural capability mapping shows .what areas 
are suitable or unsuitable for farming and where the permanent farming popula- 
tion should be encouraged. A 3 -step recreation capability map would show what 
land and water areas could support high quality leisure time facilities of either 
an acceptable or unacceptable nature. Public interest and community groups 
find capability mapping helpful and easy to understand, and can be prepared at 
a cost of $2, 000 per county if 1" to 50, 000» scale maps of these features are 
available. By overlaying these maps interaction between resource features can 
be depicted, an approach demonstrated in Design with Nature, by McHarg. More 
sophistication occurs when we begin to classify land around soil types, the bio- 
geographical approach of Crowley. 

Biogeographical -Ecosystem maps which begin with regional geology, and 
then relate the soil types to this geological area, and then the vegetation and 
the animal life to the soil type can show thousands of variables related to each 

type in the jorm of a computerized data bank. From this source, informa- 
tion can be obtained on various projects for resource managers as quickly as it 
is needed. In addition, planning consultants interested in highway location, 
hydro-electric line location, and regional boundary issues can find this type of 
data system a very simple and direct service. At a cost of $30, 000 per county 
to translate and code the soil information into productivity, economic, engineer- 
ing and wildlife terms this approach is reasonably low cost. 

Biogeographical-Ecosystem mapping does, however, have a limitation in 
terms of scale. Since the scale of most soil mapping is 1” to 1400' the computer 
bank contains insufficient soils and geographical information for subdivision 
design work. An Ontario developer using similar scale maps found no construc- 
tion limitations indicated for soils at the scale of 1” to 1400*; but upon further 
field investigation at a scale of 1 ** to 400*, serious geological problems of slope 
slippage were found that would make the construction site inappropriate. The 
geological misinformation that was corrected by detailed mapping indicates that 
site avproject design for housing needs the more detailed field mapping to avoid 
such costly errors. It is advisable when checking urban subdivision designs to 
have people in the field. Local expertise, such as could be found in former 
farmers, naturalists, etc. , can be very helpful in the information gathering 
process. 

Another problem of ecological site planning, especially of concern for DEC, 
is the initiation of the consultation process at the proper phase of development. 
The necessary resource information must be received as early as possible be- 
fore design engineering begins because resiting and replanning will be costly 
and the client resistant to new resource inputs. 
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In ecological planning, alternatives must be suggested and threshold effects 
identified early in the game for them to be given maximum consideration. The 
identification and analysis of such threshold effects are always difficult for the 
field biologist, but if missed can be costly and damaging. (For example, plac- 
ing one additional road crossing where it will warm a trout stream too much in 
summer or destroy the best spawning areas. ) By calling in local experts to 
helj) in the analysis of threshold effects, we can receive better information and 
catch some of these situations. 

Interdisciplinary approaches involving field studies (Fig. 1) can help present 
the ecologist with a fuller view of a project impact. Historical and scientific 
data compiled and translated by a communication specialist so that the client 
and public who need to be informed can understand the analysis is one aspect 
of this work often overlooked. Often, this failure to create an interdisciplinary 
team and to have its findings translated into a common language creates serious 
roadblocks to effective ecosystems analysis and communcation of findings to 
the client or public. 

It is unfortunate that the problems of scale, of phasing, and of communica- 
tions can prevent the fullest use of ecosystems analysis because we have found 
that the savings created by such research are substantial. I have stated recent- 
ly that our experience has shown that for every dollar spent on ecological advice 
by developers, banks or insurance companies between $5 to $20 in reduced costs 
or savings would be demonstrated. In our impact studies of the projected 
alterations of farmland into a new town site, subdivision and an urban park, for 
example, we have found substantial monetary savings (Fig. 2). If the park 
study had cost $10,000, the overall benefit to cost ratio would have been 15 to 1, 
certainly a considerable figure. 

Impact studies on ecosystems, if they are done at the appropriate scale and 
the right phasing, can be a critical tool in project planning and site development. 
Savings come primarily from the appropriate soils and geographical data; how- 
ever, we have not been successful in the past in convincing clients that geo- 
logical surveys can be a major savings. The DEC through the Environmental 
Impact process could not only emphasize the conservation benefits but the cost 
benefits if adequate field studies are carried out before a great amount of design 
or engineering analysis is begun on a project utilizing the interdisciplinary 
talent in DEC, State Science Service, universities, consulting firms, and the 
local community. 
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R. S. Dorney. "Role of Ecologists as Consultants in Urban Design. " 
(Presented at a Symposium entitled "Urban Ecology Today, " Co-Sponsored 
by the Ecological Society of America and The Wildlife Society, AAAS meet- 
ing, Chicago, Dec. 1970), p. 17. 
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Figure 1. 

SCENARIO FOR PREPARING AN ECOLOGICAL REPORT ON A NEW TOWN 

OR CAMPUS SITE 
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♦Early vegetation, history of Indian and settlers^ use of land and water resources, 
and unique cultural features of the region and the site. 
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